
 
 

 



 
 

 



 
 

 

 



 
 

 

 

 

 

 



 
 

 

   

 

 

 

 

 

 

 

 

 

 



 
 

Note from Accelerator R&D Division: Ilan Ben-Zvi  

eRHIC design: 

The Electron-Ion Collider Advisory Committee, which met on Feb 28 - Mar 1 at BNL, looked over collider designs developed in BNL 

and Jefferson Lab, and reviewed physics reach of these machines. We presented at the Committee the eRHIC design based on Fixed 

Field Alternating Gradient (FFAG ) recirculation passes as well as the status and plans of related R&D. Using the FFAG approach 

allows us to reach the electron energy as high as 21 GeV at expected reasonable  cost. The Committee did not see any serious 

drawbacks or deficiencies in this design. The paramount importance of R&D items such as the demonstration of Gatling Gun 

polarized source technique and the Coherent Cooling Proof-of-Principle experiment was stressed out. 

  

LARP Group: 

A DOE Technical and Management review of the LARP was held in Fermilab during February 17-18. With committee members of various backgrounds, the 

review covered all the participating programs in LARP including superconducting materials and magnets, accelerator systems, beam instrumentation, personnel 

development, and LHC accelerator commissioning efforts. We presented the crab cavity activities in BNL, with successful testing results and active 

collaborations. The committee commented on the significant and important contributions to the crab cavity R&D, suggested that the US should have a leading 

role in the production phase. The committee supported the crab cavity program on demanding for sufficient funding, as well as provided us with pertinent 

recommendations. 

Photocathode Group: 

The Gatling gun and the Cathode preparation Tree was assembled for the first time at the system integrator Transfer Engineering in Freemont California and 

while under vacuum the cathodes were successfully transferred between the preparation system and their locked down position in the cathode shroud and then 

back again without any dropped cathodes. We successfully performed the exact operations that would be needed during phase one testing. 

The actual GaAs cathodes to be used in phase 1 testing were installed into the cathode preparation Tree and after bake out the Tree assembly was transported 

and installed at the testing contractor in Palo Alto California. 

The ATF Group: 

DOE has approved the ATF Upgrade Proposal, and practical implementation of this 3-year project will commence soon. A new user facility will feature 4 

experimental halls (1 presently), up to 500 MeV electron beam lines (80MeV now) and 100 TW CO2 laser (1 TW now). This will strengthen the ATF’s position at 

the forefront of the advanced accelerator research. 

 



 
 

ATF activities in February included preparation of the CO2 laser and a beamline for UCLA's nonlinear inverse Compton scattering experiment, which will run over 

the next 3 weeks of March. 

The Muon Accelerator Group: 

6-D cooling of muon beams is a critical component necessary for a Muon Collider and is now recognized as a  beneficial addition to a Neutrino Factory complex. 

  Two approaches for the implementation of a 6-D cooling channel  have been pursued within the U.S. Muon Acceleration Program (MAP).  An approach 

featuring RF cavities filled with high-pressure hydrogen gas has been pursued by a team at FNAL while an alternative approach utilizing vacuum RF cavities 

immersed in high magnetic fields is being considered by a team here at BNL.  This past month has featured the submission of conceptual designs for each 

approach.  This represents a first step in a yearlong process to choose the baseline for a 6D cooling system, which can eventually be used in a Muon Collider 

complex. 

Low Energy RHIC electron Cooling: 

The LEReC accelerator design based on ERL is progressing well. Simulation results show that the required beam quality for gamma=4.1 can be achieved with 

proper chosen RF phases, voltages and initial laser beam shape. The ERL zigzag injection can be reused as is. 

Two approaches to the beam transport for the ERL beam in the RHIC tunnel are being evaluated, and the actual layout in RHIC tunnel has started. 

The DOE Technical Cost Schedule and Management review of LEReC is scheduled for July 9-11. 

Energy Recovery Linac: 

At ERL site the significant milestone has been achieved: the injection line vacuum components have been installed. Now the ERL Gun and ERL Linac are 

connected. In current configuration the SRF Linac can be first time used to accelerate the beam. Thanks everyone who made it happened (especially vacuum 

group). 

Instrumentation group continues installation and connecting the beam diagnostics. 

The first beam test scheduled for the April 18. (More detailed schedule is attached and can be seen at ERL wiki page: 

 http://www.cadops.bnl.gov/ERL/ERLWiki/images/e/e5/140228_ERL_First_Beam_Straight_Only.pdf ) 

During previous tests of the ERL Gun with cathode the strong multipacting problem  limited us to run the Gun in CW mode operation. With our new 

understanding of this issue the smaller cathode radius and deeper grooves structure cathode insert has been designed. Simulation shown that this cathode 

insert will be multipactor-free.  We plan to manufacture this insert as soon as possible and test it in ERL SRF gun. 

  

Preparation for high power commissioning of the gun is under way. The extraction line magnets have been measured. Beam dump is getting ready to be 

http://www.cadops.bnl.gov/ERL/ERLWiki/images/e/e5/140228_ERL_First_Beam_Straight_Only.pdf


 
 

installed as soon as first beam test run. The Internal Accelerator Readiness Review (IRR) has been scheduled for April 3-4. The ARR will follow soon after that. 

Preparations for the low power beam test are under way. The first beam from the SRF gun is expected in mid-April. A new cathode, free of multipacting, is being 

designed. Computer simulations show that the new cathode geometry is indeed multipacting-free. As soon as we confirm that there are no thermal or 

mechanical issues with the new design, an order will be placed to fabricate the cathode. 

56 MHz SRF cavity for RHIC:  

The cavity was installed for the RHIC run. At this point it is detuned and damped, awaiting completion of its cryogenic, RF, and motion systems.  

CeC PoP:  

The 112 MHz SRF gun is installed in the tunnel and we continue assembly of various components during RHIC maintenance days. The cathode cart was vacuum 

baked. The FPC assembly will be installed soon. Fabrication of a cryomodule for the 5-cell BNL3 cavity is in progress at Niowave. The company is making progress 

with the cryomodule design, which should be confirmed and approved during a Critical Design review, tentatively scheduled for May.  

Budker-INP assembled the helical undulator hardware and going to install magnets and proceed with tuning. 

SRF VTF:  

The BNL3-1 cavity, fabricated by AES, is being prepared for its first vertical test. It is expected to begin in about one week. Vertical testing of the second  BNL3 

cavity (fabricated by Niowave) will follow shortly after that. 

Coherent electron Cooling: 



 
 

 

 

 



 
 

 

 

 

 

 

 

 



 
 

 



 
 

 



 
 

 



 
 

 



 
 

 


